Kinetic Dependence on O 2 in the Presence of Added Acetic Acid
. O 2 uptake rate dependence on initial pressure of O 2 with added acetic acid. Conditions: (A) 7.5 mM Cu(OAc) 2 , 30 mM AcOH = 30 mM, 150 mM tolylboronic ester, pO 2 (i) = 500-1000 torr, 27 °C. 
Kinetic Dependencies

Gas-uptake Experiments in the Presence of Sodium Methoxide
The activity of Cu(OTf) 2 in the presence of 0, 0.5, 1, and 1.5 equiv NaOMe was examined via manometric methods. A reaction catalyzed by a 1:2 ratio of Cu(OTf) 2 :NaOAc was used as a control. All reactions performed in the presence of NaOMe showed >95 % yield of and exhibited significantly faster rates than the mixture with NaOAc. The results from this experiment are summarized in Table S1 . 
Use of B(OMe) 3 to Generate Spectrum of Species A
The addition of B(OMe) 3 to either a solution of Cu(OTf) 2 with two equivalents of NaOAc or a solution of Cu(OAc) 2 (data not shown) results in the formation of a species with EPR parameters similar to those observed for species A ( Figure S5 ) Figure S5 . Comparison of the EPR spectra of Cu(OTf) 2 + 2 equiv NaOAc + B(OMe) 3 (green) and Cu(OAc) 2 + tolylboronic ester under reaction conditions (red). Conditions: 7.5 mM Cu II source, 150 mM boron species, 15 mM NaOAc (green trace only).
EPR Spectroscopic Time Course with 1 equiv NaOAc
In the presence of 1 equiv of NaOAc relative to Cu(OTf) 2 , a time course similar to that of 
Additional Experimental Details
Inhibition Effect of Acetic Acid and Acetate as Additives. A procedure similar to that described for gas-uptake studies was employed (see Experimental section of manuscript), with the following modifications. A stock solution of glacial acetic acid or tetrabutylammonium acetate (or NaOAc) in methanol (567.7 mM) was made and known amounts added to the reaction vessels prior to the equilibration period. The total volume of reaction was adjusted to 5 mL. The final concentrations of the additives under catalytic conditions ranged from 0 mM to 30.6 mM.
Overall Acetate Effect. A procedure similar to that described for earlier gas-uptake studies was employed, with the following modifications. A stock solution of sodium acetate in methanol (567.7 mM) was made and known amounts were added to the S9 reaction vessels prior to the equilibration period. The final concentrations of sodium acetate under catalytic conditions ranged from 0 mM to 30.6 mM. A tolylboronic ester stock solution (250 mM in MeOH, 3 mL, 0.75 mmol) was added to the reaction vessel via syringe through a septum, and the pressure was allowed to equilibrate at 27 °C. The reaction was initiated by the addition of a Cu(ClO 4 ) 2 solution (37.5 mM in MeOH, 1 mL, 0.038mmol). The total volume of the final solution was adjusted to 5 mL.
Kinetic Dependencies with Constant Acetate Concentration.
A procedure similar to that described for gas-uptake studies was employed (see main text) with the following modifications. 3 mL of a stock solution consisting of the 4-tolylboronic ester (250 mM in MeOH, 0.75 mmol) and 1 mL of a stock solution sodium acetate (37.5 mM, 0.15 mmol)
in methanol was added to the reaction vessel via syringe through a septum, and the pressure was allowed to equilibrate at 27 °C. Subsequently, the reaction was initiated by adding 1 mL of a solution consisting of Cu(ClO 4 ) 2 .
Kinetic Dependencies with Constant Acetic Acid Concentration.
A procedure identical to that described for gas-uptake studies with added sodium acetate was employed, replacing the sodium acetate solution with AcOH.
Hammett Study. A procedure similar to that described for gas-uptake studies was employed with the following modifications. The boronic anhydrides were weighed directly into the reaction vessels (0.75 µmol ester equivalent) and placed on the gasuptake apparatus. After the reaction vessels were charged with O 2 to a final pressure of initiated by adding the Cu(OAc) 2 solution (18.75 mM in methanol, 2 mL, 0.038 mmol) via syringe through a septum. 2 and NaOMe. The standard gas-uptake procedure was used, with the following modifications. The O 2 pressure in the reaction wells containing 4 mL of a methanol solution of Cu(OTf) 2 (0.03 mmol, 9.38 mM) and NaOMe (0-0.045 mmol, 0-1.5 equiv). Reactions were initiated by injecting 1 mL of a 750 mM solution of tolylboronic ester in methanol. The final volume of Cu II and tolylboronic ester were 7.5 mM and 150 mM, respectively. An additional well containing 2 equiv NaOAc (0.06 mM, 15 mM), instead of NaOMe served as a reference to normal catalytic conditions. After the reaction was complete, the solutions were diluted with EtOAc and purified through a silica plug, trimethoxy benzene was added as an external standard, and samples were analyzed by GC.
Gas-uptake Experiments with Cu(OTf)
Preparation of EPR Samples for Titration Experiments.
A typical titration procedure was conducted as follows. A stock solution of Cu(OAc) 2 (7.5 mM, 25 mL) and a stock solution of the titrant was made in methanol. 1 mL of the Cu(OAc) 2 stock solution was combined with known volumes of the titrant stock solution and methanol to give a final volume of 2 mL (3.75 mM in Cu(OAc) 2 ). Aliquots of the samples were analyzed as described in the General Considerations section.
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EPR Spectra of Different Boron Lewis Acids. 0.1 mmol of boronic anhydrides (0.3 mmol ester equivalent) were weighed directly into the reaction flask to which a 2 mL solution of 7.5 mM Cu(OAc) 2 (0.015 mmol) in MeOH was added under air. After the solution was homogeneous, 0.5 mL were removed and rapidly frozen for EPR spectroscopic analysis.
33.4 µL B(OMe) 3 (0.3 mmol, 150 mM) were injected into a flask for the spectrum with that additive.
Standard Procedure Preparation of EPR Samples for Catalytic Time Course
Experiments. A typical catalytic time course was conducted as follows. The tolylboronic ester stock solution in methanol (260 mM, 3 mL, 0.78 mmol) was added to a reaction vessel under O 2 at 25 °C. Subsequently, the reaction was initiated by adding 2 mL of a Cu(OAc) 2 solution in methanol (18.75 mM, 2 mL, 0.038 mmol) via syringe. At timerecorded intervals 0.5 mL aliquots were removed from the reaction mixture and analyzed as previously described. were removed from the reaction mixture and analyzed as previously described. Tables for Kinetics Plots   Tables S2a-2c . Data for Figure 2a -2c Table S3 . Data for Figure 3 . Effect of Added Acetic Acid or Acetate. 
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